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SHORT REPORTS
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ABSTRACT

ARTICLE HISTORY

Building the next generation of telehealth enabled professionals requires a mixture of team-based,
interprofessional practice with novel technologies that connect providers and patients. Effective tele
health education is critical for the development of multidisciplinary training curricula to ensure workforce
preparedness. In this study, we evaluated the impact of a formal telehealth education curriculum for
interprofessional students through an online elective. Over 12 semesters, 170 students self-selected to
enroll in the 3-credit hour interprofessional elective and took part in structured didactic, experiential and
interprofessional learning opportunities. Mixed-method assessments show significant knowledge and
confidence gains with students reflecting on their roles as future healthcare providers. The results from
five years’ worth of course data shows not only an opportunity to advance the individual knowledge of
trainees, but a larger movement to facilitate changes in practice toward population health goals. Recent
global health events have further highlighted the need for a rapid response to public health emergencies
by highly trained provider teams who are able to utilize technology as the cornerstone for the continuity
of care.
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Introduction
Telehealth, the provision of clinical, research and health edu
cation services through technology, has shifted from a future
state concept to an integral part of the healthcare delivery
landscape (Smith et al., 2020). In addition to supporting care
through the connectivity of providers and patients, telehealth
enables the advancement of interprofessional practice as
a corner stone for future healthcare delivery. By weaving the
concepts of team-based care with the opportunities afforded by
technological innovation, training programs are able to cross
long established lines in order to support the needs of an
interoperable healthcare system (Rutledge et al., 2020). There
are established roles, opportunities and risks that have to be
factored in to an academic medicine telehealth program (King
& Shipman, 2019). A key to improving telehealth quality,
efficiency, and adoption across training programs is integrating
effective telehealth education into established multidisciplinary
training curricula, so that team members enter the workforce
prepared to lead telehealth initiatives.
Building the next generation of telehealth enabled professionals
requires a mixture of team-based, interprofessional practice with
technologies that are interoperable. There is clear recognition that
health professions training programs provide an important means
to prepare future providers and leaders to adapt in a changing
telehealth landscape (Papanagnou et al., 2015; Pourmand et al.,
2020). Still, fully integrated curricula are rare within the literature
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as are robust research studies tracing the training efficacy (ChikeHarris, Durham et al., 2020; Kirkland et al., 2019). Little in the way
of formal research has been conducted showing the process for the
development of telehealth curriculum or giving guidelines for
implementation (Chike-Harris, Durham et al., 2020). While it is
established that telehealth education should be included in formal
training programs, significant gaps exist within the literature
regarding the consistency in which health professions training
programs incorporate formal telehealth curriculum (ChikeHarris, Harmon et al., 2020; Rutledge et al., 2020).
In this study, we administered pre- and post-course surveys
to interprofessional students to evaluate the impact of a formal
telehealth education curriculum on self-perception of students’
expertise in, comfort with, and potential for integrating tele
health into interprofessional practice. With multi-professional
participation from six different Colleges at the Medical
University of South Carolina, this evaluation provides an
assessment of the impact of telehealth education on a broad
and diverse group of students.

Background
Course description
In the summer of 2014, a group of faculty experts at the
Medical University of South Carolina (MUSC) were offered
the opportunity to extend out their knowledge of telehealth

CONTACT Ragan DuBose-Morris
duboser@musc.edu
Academic Affairs Faculty, Center for Telehealth, Medical University of South Carolina, 169 Ashley Avenue,
Suite 268, MSC 332, Charleston, SC 29425, USA
Supplemental data for this article can be accessed on the publisher’s website.
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best practices through an interprofessional elective that would
become a part of the reoccurring course offerings. Based off of
Kern’s established six-step curriculum development model for
medical education (Thomas et al., 2015), an interprofessional
education elective was piloted in person to address the growth
of telehealth as a modality of healthcare delivery and the need
to integrate curriculum into formal programs for healthcare
professionals. The faculty team applied Kern’s model to: iden
tify the education problem (need to train rising generation of
providers and healthcare team members); conduct a targeted
needs assessment (who was being taught and in what environ
ment); establish the goals and objectives of the course (increase
knowledge and comfort levels with telehealth modalities);
design the educational strategies (hybrid course focusing on
telehealth champion experiences and evolving best-practices in
clinical care); implementing the curriculum (through an itera
tive approach); and finally, evaluating the learners and course
in order to achieve and maintain efficacy.
The curriculum sets the stage for student engagement by
explaining how the evolution of telehealth factors into changing
models of care; the progression of technical, legal and regulatory
guidelines; and utilizes a team-based approach that is supported
by health informatics technologies. Video interviews with con
tent experts are offered as examples of how service development
occurs and prompts students to focus on resource identification,
knowledge acquisition and continual learning for career pre
paration. Students are provided with a tour of the on-campus
Telehealth Learning Commons which is a living laboratory for
training and technology integration. To demonstrate the appli
cation of knowledge and skills gained, students work as inter
professional teams to develop case presentations that address
a specific clinical diagnosis process from treatment planning
through care coordination. End of module assignments required
students to post responses to an online discussion forum, ask the
faculty directors and/or their fellow students pertinent questions
and review the collective submissions.

In order to expand the course so that it was fully available
for students across the six colleges (see Tables 1 and 2), the
course was translated into an online, asynchronous learning
experience (Moodle™) modeled after the delivery of telehealth
services (Weinstein et al., 2010). Over 12 semesters, 170 stu
dents self-selected to enroll in the 3-credit hour interprofes
sional elective and took part in structured didactic, experiential
and interprofessional learning opportunities as their academic
program schedules allowed. Programs of study included dis
ciplines in medicine, nursing, pharmacy, dentistry, therapeu
tics, administration, and clinical research. Due to variances
among the grading systems across the six colleges, the course
is graded as pass/fail to standardize grading.

Methods
Survey instruments
A conceptual framework for the evaluation of the curriculum
allowed for an examination of this multi-faceted learning
experience based on Kirkpatricks’ revised model (Kirkpatrick
& Kirpatrick, 2016). To obtain a baseline of students’ selfperceived knowledge and comfort level with telehealth as out
lined in Kirkpatrick’s model (reaction and learning), data was
collected through a REDCap Survey prior to starting course
work (Harris et al., 2009). The survey items were developed by
the team of interprofessional course instructors to assess student
self-perceived knowledge and comfort with telehealth, with
5-point Likert scale response choices. Students self-evaluated
their participation in the final group project based off teamwork
effectiveness. Upon the conclusion of the semester, students also
self-completed a post-course evaluation to again gauge their selfperceived knowledge and comfort level with telehealth concepts
and application. To achieve the higher levels of Kirkpatrick’s
model for evaluation (behavior and results), students were
encouraged to adjust their behaviors within their training

Table 1. Program participants by academic year and college.
College
College of Dental
Medicine
College of Graduate
Studies
College of Health
Professions

College of Medicine

College of Nursing

College of Pharmacy

Program Name
Doctor of Dental Medicine
MS in Clinical Research
PhD in Biostatistics
GP.BMTRY: PhD in Biometry & Epidemiology
MS in Health Informatics
Master of Health Administration – Executive
Master of Health Administration – Residential
MS in Physician Assistant Studies
MS in Occupational Therapy
Doctor of Health Administration
Doctor of Physical Therapy
Doctor of Medicine
Master of Public Health – Epidemiology
Master of Public Health – Health Behavior & Health
Promotion
Master of Public Health – Biostatistics
MS in Nursing – Family Nurse Practitioner: PostB
DNP – Advanced Practice Nurse: PostM
DNP – Family Nurse Practitioner: PostB
DNP – Psychiatric Mental Health: PostB
Accelerated BS in Nursing
RN to BSN
Doctor of Pharmacy

2014–
15
1

2015–
16
1

2016–
17
2

2017–
18

2018–
19
Count
1
5

1

7
1
1

1
1
1
17
8
11
2
6
13
7
22
3
10

15

1
1
1
3
1
5
1
45

1
1
1
2

1
2

2
2
1
2
3
3
1

10
1
3

4
2
3

1
5
1
4
2
2

2
2
2
5
6

3
2
1
1
1
6

1
2
1

2

8

9

1
1
1
1
2
1
13
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Table 2. Number of respondents by year, semester
and pre/post survey status.
Year and Semester
2015
Fall
2016
Spring
Summer
Fall
2017
Spring
Summer
Fall
2018
Spring
Summer
Fall
2019
Spring
Summer
Total

Pre

Post

13

9

12
3
10

6
2
10

16
19
14

14
15
10

12
20
5

13
18
3

21
18
163

18
14
132

programs as well as their clinical or administrative practice to
apply the content to experiential opportunities. Post-course
survey analysis gauged their achievement of the desired learning
outcomes through open-ended responses. These open-ended
responses were then subjected to thematic qualitative analysis.
Per Table 3, course topics, learning methods in the evaluation
of student deliverables is outlined. A 3- to 4-person faculty team
serves as facilitators for the course, helping to direct activities
and answer required student poised questions at the end of each
module. Utilizing Creswell et al. (2003), we chose a concurrent
transformative mixed method design, meaning that we concur
rently collected quantitative and qualitative data and that the
priority of those are equal. The quantitative and qualitative data
are integrated during the interpretation phase. This mixedmethod study design was essential to the ongoing development
of the curriculum as it highlighted areas where the curriculum
needed to be refined or expanded based on the individual and
interprofessional perspectives provided each semester. The study
was considered a quality improvement project and was deter
mined exempt from IRB review by the academic medical center.

Data analysis
The data were unable to be matched on an individual level
between pre- and post-assessment due to the anonymous nature
of responses. Pre and post self-assessment of knowledge results
of survey questions were explored using chi-squared and Fishers
exact tests as appropriate. We tested for differences between
cohorts across the variables using Fishers exact test. The answers
to the open-ended questions were analyzed using conventional
content analysis. This qualitative research method aims to inter
pret the content of text through coding, systematic classification,
and theme identification (Hsieh & Shannon, 2005). Through an
inductive approach, two researchers independently developed
a code set for each open-ended question. These codes were then
grouped into themes and reviewed as a team. Any discrepancies
in codes and their definitions were discussed and reconciled

3

Table 3. Course topics, learning methods student deliverables.
Topic
Learning Methods
Course
Pre-Survey, Student
Introduction
Self-Introduction
Module 1:
Recorded SubjectHistory &
Matter Expert
Changing
Interviews,
Models of
Academic
Care
Publications &
Module 2:
Digital Content
Access &
Population
Health
Module 3:
Technology:
Faculty Scoring
of Post,
Scoring of
mobile app
Review &
Feedback
Module 4:
Legislation
&
Regulation
Module 5:
Discussion Forum
Team-Based
Post
Care &
Community
Partnerships
Final Project & Group Presentation
Course
Based on
Conclusion
Interprofessional
Case

Student
Deliverables
RedCap Survey

Learning
Evaluation
Baseline
Knowledge
Assessment
Discussion Forum Faculty Scoring of
Post
Post & Feedback

Discussion Forum Faculty Scoring of
Post
Post & Feedback
Infrastructure
and
Applications

Discussion Forum
Post & Mobile
App Review

Discussion Forum Faculty Scoring of
Post &
Post & Feedback
Telehealth
Experience
Reflection
Faculty Scoring
of Post &
Feedback
Group
Presentation,
Discussion
Forum Post,
and RedCap
Survey

Student-Team
Evaluation, &
Discussion
Forum Posting
& Post-Survey

until a final coding scheme and a hierarchy was established.
This final coding scheme was then applied by a single researcher
to the text (Supplement 1).

Results
No significant differences were found between cohorts across
time in any questions of pre- or post-assessments using Fishers
exact test (data not shown). Therefore, all pre-responses were
combined, as well as optional post-course survey responses.
While the growth of telehealth and direct to consumer tech
nologies over time would seem to lead to incoming students
having a higher level of self-professed knowledge, competency
and comfort related to telehealth and interprofessional prac
tice, the data show that not to be the case. Over the multiple
course offerings, students do not enter with a greater knowl
edge of the evolution of telehealth as the change in pretest
baseline scores is not statistically significant (p = .952).
Students do reflect clear growth in knowledge and confidence
over the course of the semester (Figure 1). In the pre-assessment
scores (n = 163), only 6.1% of students felt comfortable explain
ing three different telehealth tools while post course 78% could.
Posttest scores (n = 132) show high levels of perceived utilization
in future clinical, educational or research practice (Figure 2).
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94.7

100

98.5

95.5

93.2

90.9

90.9
86.4

90
80.3
80
70
60
50
40
26.4

30

22.7
17.8

20
10

12.3
8

6.8

11.7

8

0

Post

Explaining
Explaining
Explaining
Explaining
Explaining
Explaining
Telehealth
Telehealth
Telehealth
Telehealth
Telehealth
Telehealth
Application Cost Efficiency Transportation Patient Access Quality of Care
Tools
Contributions Influence
Expense
Influence
Influence
to Healthcare
Influence

Pre

Post

Pre

Post

Pre

Post

Pre

Post

Pre

Post

Pre

Post

Pre

Post

Pre

Knowledge of
Telehealth
History

Utilize
Telehealth in
Practice

Figure 1. Percentage of “above average” responses to items by pre- and post-curriculum administration (all values are p < .001 using Fisher’s exact tests).

100
90
77.3

80
70
60
49.1
50

Pre

40

20

Post

25.2

30
14.1

12.1

10
0

9.8

9.1
1.8

1.5

0
Nonexistent

Limited

Average for
someone in the
health professions
field

Greater than the
average person in
the health
professions field

At the level of
expert

Figure 2. I would rate my ability to utilize telehealth as part of my current or future clinical, educational or research practice as . . . (p < .001 using a Fisher’s exact test).

Open-ended survey questions – qualitative thematic
counts
In addition to analyzing quantitative student survey data, we
also conducted qualitative thematic counts on the open-ended
student responses. These counts revealed themes related to the
students’ self-perceived roles as healthcare providers (Figure 3)
highlighting an increase in teamwork and collaboration due to
interprofessional connectivity. The knowledge gained from
working with other disciplines and understanding the potential
for improved communication across professions were key
influencers students perceived in their roles as health care
professionals. Student quotes illustrate each of the primary
themes (Table 4). In addition, students clearly interpreted
their roles as leveraging telehealth to increase the quality of
care for their patients, and therefore, positively affecting the
patients experience and outcomes (Figure 4).
Given the mix of student tenure within their training pro
grams, students’ perceptions of what their impact could be as
providers or administrators in the healthcare system varied,
but a common recognition was the universal possibility of what

telehealth affords providers now and, in the future (Figure 5).
This expanded their career perceptions and left them better
prepared to care for patients (Figure 6). Some even described
telehealth as a way to “get back” to the patient. Overall, stu
dents identified telehealth as a method to provide better quality
of care for patients through several factors (Figure 7) and that
telehealth would be a part of their careers moving forward
(Figure 8).

Discussion
The results from five years’ worth of course data shows not
only an opportunity to advance the individual knowledge of
trainees, but a larger movement to facilitate changes in practice
toward population health goals. Students enter the course
expecting to learn about technology, but instead learn more
about what type of provider they expect to be and how best to
structure their remaining training for a telehealth infused
future practice. In addition to self-exploration, students better
understand the C3 collaborative principals. This includes

JOURNAL OF INTERPROFESSIONAL CARE

Fostered teamwork and collaboration

5

42

Interprofessional, team-based, more connectivity
between disciplines

41

Knowledge and appreciation for other professions

24

Fostered communication with HCP from other
professions

18

Bigger picture

14

New learning/teaching opportunities

9
0

5

10

15

20

25

30

35

40

45

Figure 3. Course influenced role among health care professionals.

Table 4. Qualitative themes and quotes.
Project Completion Practices Learned That I Will Use in the Future
“Through interprofessional collaboration, patient-centered care can truly
occur. With telehealth connecting both patients and a team of health
care providers, patients become the center of their own “ring of care”
with the providers encircling him or her . . ..With telehealth, patientcentered care, including education, can realistically be practiced
continuously in real-time, all the time.”

Course Influenced Role as a Professional in a Career Field
“The nature of telehealth creates an environment of communicability. It
eliminates barriers such as distance and time management. Referrals,
consultations, and team-based care are all facilitated by telehealth. As
such, it will greatly benefit patients and their care as well as providers
whose goal should be to improve quality of and access to care.”

Telehealth Impact on Collaboration with Regard to Healthcare in General
“This course has influenced my perceived role as a healthcare professional
and the role of other professionals in a very positive way. It has helped
to instill in me an excitement for utilizing telehealth to advance
healthcare solutions in the future. The course has supported my belief
that it takes ALL members of a team to provide the best outcomes for
our patients and I am thrilled to be entering a field where telehealth and
telerehab are fostering healthcare delivery improvements within a
collaborative space.”
Telehealth Impact for Patients
“Not being a healthcare professional yet, I can only comment on how
this course has influenced my view of healthcare in general. Since the
start of this course I’ve looked at every medical encounter myself or
my family has had with a new perspective. At every encounter I find
myself thinking: How could telehealth be utilized for this service?; How
much more convenient would this be for me as a patient?; and How
much time/money/frustration would a telehealth solution have saved
me in this situation? Particularly in the age of Patient and Family
Centered Care having more healthcare professionals think in this
way would be hugely beneficial for all involved in the healthcare industry.”

“Aspects of each teamwork competencies of knowledge, skills,
and attitudes identified in the MUSC Team Competencies
were used within my team throughout our final project.
All team members acknowledged understanding effective
teamwork including use of group dynamic processes of
communication, decision making, group problem solving,
and group development strategies . . ..Overall, the group
implemented many teamwork competencies to produce a
well-informed final project.”
“This course has taught me that it is not different professions
of healthcare pitted against each other. I am not a one-man
team and it is okay to seek advice/collaboration between other
professionals for the greater good. I think that I perceived that
in the future, I would- for a lack of a better phrase, be carrying
the weight of the world on my shoulders. That is not the case,
there are a lot of us out there with big dreams and goals that
are more than willing to help. Diverse backgrounds and educations
just make your team more well-rounded.”
“If anything, this course has made me feel more empowered,
I now feel like I can bring an innovative prospective to any
work site that others may not readily consider. This exposure
to telehealth and telemedicine can help me to improve access
and quality of care to patient populations who are in need. I
could also use what I have learned here to aid in creating
cost-effective solutions for health care institutions I may
work for. This course has also inspired me to do more research
into telepharmacy.”
“I still perceive my role to be vital in my future patients’ medical
care. I now believe that I am responsible for integrating the
input from many different healthcare professionals so that my patients are
getting the best care possible.”

Telehealth Impact for Healthcare System
This course has taught me that
The advantages of telehealth will extend my ability to collaborate and coordinate with This course convinced me of the power
telehealth is a group sport and with
other professionals by allowing me and my patients easier access to them. By making and viability of telehealth services.
a little innovation (and technology),
telemedicine as ubiquitous and boring as light bulbs, patients and providers will become As a future healthcare
we can bring high quality
more connected than ever before.
administrator, I want to ensure the
healthcare to those that need it the
organizations I work for are
most. I also believe telehealth can
cognizant of this emerging
help to expand relationships as we
technology and use it to improve
see them today and make people
their patients’ quality of care. As
think differently as we attempt to
these services become reimbursed
enhance the way we approach
more consistently, I believe it will be
health delivery in the future.
crucial for organizations to account
for telehealth in their strategic and
business planning.
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Figure 4. Course influenced role with regard to direct patient care.
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Figure 5. Course influenced role in the healthcare system.
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Figure 6. Course influenced role as a professional in a career field.
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Figure 7. Telehealth impact for patients.
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Figure 8. Telehealth impact for healthcare system.

increased knowledge of other professions as well as how the
students can partner across disciplines to create practice struc
tures that support patients across health care delivery and
translational research contexts (Blue, 2010). Empowered with
foundational telehealth concepts, students are encouraged to
be active drivers of the implementation of informatics within
their practice settings in order to reduce burnout and profes
sional isolation (Arora et al., 2007).
The focus of this training is made possible by the frame
works established by the Association of American Medical
Colleges (AAMC) and other accrediting bodies (Hübner
et al., 2019; Krupinski & Weinstein, 2013) and by the structures
afforded academic health systems that serve as the hub of
specialty services. As telehealth has developed, so too have
the competencies and need to translate established guidelines
for physical examinations into virtual consultations (Ansary
et al., 2019). More recently, higher order training to prepare
providers to engage in telehealth etiquette, or “webside man
ner,” has addressed the need for mindful implementation of
complex interpersonal communications that ensure quality
care (Gustin et al., 2020).
As public health and telehealth intersect in the pandemic
response, it is increasingly important to build systems that can
be implemented quickly and effectively (Agate, 2017).
Telehealth education is also a way to develop education for
patients and community members. An example is seen with the
pharmacy and nursing students who complete this didactic
course and then transition into teleprecepted experiences
within local health centers where they work directly with
patients under limited supervision (Fowler et al., 2019).
Initial findings show this training continuum allows for stu
dents to move into practice quicker with less need for onsite
training within an interprofessional setting.
Similar success has been seen in telehealth educational
interventions for residents based on this foundational course
structure (Kirkland et al., 2019). Curriculum based on this IP
model is tailored to meet residents at their levels of practice
with 1st-years getting high-level overviews, 2nd-years engaging
in an online didactic course and 3rd-years shadowing and
demonstrating proficiency with telehealth services. Residents
plan to pay it forward and “use [the course] to train fellow
physicians and support staff.”

Furthermore, continuing education models have been
developed for practicing providers who need certification for
privileging and credentialing (DuBose-Morris et al., 2013).
Providers are required to demonstrate proficiency in basic
telehealth concepts as well as in equipment and processes
specific to their disciplines and program areas. The faculty
members responsible for the ongoing development of these
initiatives view telehealth education as a continuing education
imperative for future practice.
There are several limitations to this study. First historical
survey system restraints prevented the tracking of individual
student survey data. Therefore, we were able to assess impact
on self-perceived knowledge only at the aggregate level. Since
completion of the survey was voluntary, totals for those stu
dents who completed the initial pre-evaluation and those who
voluntarily complete the post-evaluation are not equal. Finally,
these survey instruments were designed for quality improve
ment purposes and customized to meet the course needs but
not based on a previously validated instrument. Since, the
survey has been validated as part of graduate medical education
curriculum offerings across multiple institutions.

Conclusions
As this study shows, the baseline of perceived knowledge in
telehealth has not significantly changed over time for learners.
The formal development of competencies to guide the current
and future provision of education and certification should be of
upmost importance for training programs and their accredit
ing bodies. As evidenced by this course, significant improve
ments of confidence and knowledge metrics are attainable over
the course of a single semester. These interventions have been
supported through an interprofessional context as a way to
support the next generation of healthcare providers and
administrators. Recent global events have further highlighted
the need for a rapid response to public health emergencies
utilizing technology as the cornerstone for continuity of care.
Continuing education to support learners as they acquire
skills and competency with the processes being provided for
their use in clinical and research settings is of paramount
importance. Additional data are needed to determine optimal
training program configurations that account for multiple
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disciplines and for the realities of a changing healthcare cli
mate. Telehealth education is fundamental to that solution.
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